INTRODUCTION

In view of many interesting developments in
•l, of any of the rock gases in that study. These data and the very high purity (99.9 per cent) of the CO, suggested to these authors that the gas was derived from the decomposition of carbonate rocks by intrusive basalt under conditions in which gases and liquids were expelled into the nearby sediments before the CO, accumulated. Under such conditions the Xe in the sample might be expected to reflect the isotopic composition of deep-seated terrestrial gas.
•PERI•ENTAL I•ETHOD8
All gas samples were analyzed statically in a glass msss spectrometer of high sensitivity [Reyno/ds, 1956] which utilizes a 60 ø wedgeshaped magnet of 4.5-inch radius. Ions were detected with an electron multiplier. An apparatus for extracting and purifying the samples was connected directly to the mass spectrometer. It was used to prepare the eclogite sample (see details below) and to repurify other gas samples Which had been prepared on a separate vacuum Halfway House, 3.07 grams.) These saml• were melted in an outgassed auxiliary system which included a gas extraction bottle similar to that used in the eclogite run described above. The gas was purified by exposure in turn to hot Cu0, a dry-ice trap, and hot (then cooled) Ti. Bavarian eclogite has a gas content characteristic of the mantle of the earth, we could infer from these data that the Xe content of the earth, on the basis only of atmospheric Xe content, is correct to within a factor of 2.
The isotopic composition of this gas, given in Table 1 , is normal within ex-perimental error except at mass 124. Little weight can be given to the mass 124 datum in this single run because of the very small total sample. The total amount of Xe TM analyzed was only about 2 X 10-" ccSTP, or 6 million atoms. As the instrument is presently operated the apparent excess--25 per cent of this--is very close to the detectability for Xe. Table 5 . These amounts are remarkably constant for all three samples. The three mass-spectrometer analyses were made successively within a 48-hour period, so that the sensitivity of the instrument could be expected to remain quite constant throughout the series of runs. We conclude that the fission Xe component in these three granites is constant to within our present ability to measure this quantity. Applying our sensitivity factor of 2 X 10 -= ccSTP/mv 
Xe differ only in their content of atmospheric
Xe is to determine whether the ratio of a S value for one sample to the corresponding $ value for the other sample is the same for all isotopes. This ratio has been computed whenever significant and is consistent with $(no. In Table 7 we present the isotopic composition The third possible explanation of the excess X&* is that it was produced by the decay of 17-m.y. i m very early in the history of the earth. This would mean that the outgassing of the earth's interior is incomplete and that the decay products of such short-lived elements as I •' have not been homogenized. This suggests that Xe and possibly other such daughter isotopes are presently being added to the atmosphere and the upper crust. It follows that thorough con-
